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AppUCBtion No, 10/652,867 

Amendment Dated 2/21/2006 

Reply to Office Aotion dated 12/21/2005 

Amendments to the Clainls: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 (cumently amended). An optical device for measuring a distance between the 
optica! device and an object, the optical device comprising: 

an optical source for emitting a beam of electromagnetic radiation; 
a focusing optical member for foeysing the beam of electromagnetic radiation into a 
micro-mirror incident pattern; 

a micro-mirror anray receiving the miCro-mirror Incident pattern and outputting 
a controlled radiation pattern; 

a processor for selecting a resolution level of the controlled radiation pattern 
of narrow e r bogim 6izo Nsed on a previous lower resolution scan of gr ea t e r b e am 
siae over a greater area; and . 

a transmission optical member for focusing the controlled radiation pattern 
toward an object for estimation of a distance of the object from the optical device^ 
where a first ^can is directed to a background. object aiid aDotentlal foreground 
object and wherein a.second scan is dinected^at the potential fipneoround oblect to 
verify ttie presence oLabsence of the potential foreground object. 

2 (original). The optical device according to claim 1 wherein the miqro-mirror anray 
comprises a microelectromechanical system. 

3 (original). The optical device according to claim 1 wherein the micro-mirror array 
comprises an array of defortnable reflective members and a controller for controlling 
the detbmnable reflective members to direct tine controlled radiation pattern. 

4 (original). The optical device according to claim 1 ftjrther comprising a beam 
adjuster, the beam adjuster activating successive members of the micro-mirror array 
prior to tiie time that a change in the position of the member is actually recjuired to 
reduce a response time of the micro-mirror array. 

5 (original). The optical device according to cfaim 1 wherein tiie controlled radiation 
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pattern has a beam size determined by reflective contributions from multiple 
reflective members of the micro-mirror array, 

6 (canceled). The optical device aeoording to claim 1 wherein the controlled 
radiation pattern comprises a first beam with a lower resolution and a second beam 
with a higher resolution, the first beam providing first scan data to identify a local 
area of interest within a giota^l area of the second scan data associated witii the local 
area of interest. 

7 (original). The optical device according to claim 1 wherein the optical source 
comprises a laser, the focusing optical member pomprises a lens, and the 
transmission optical member comprises a lens. 

8 (original). The optical device according to claim 1 further comprising an intensity 
filter intercepting a path of the controlled radiation patten for limiting the maximum 
distance of at least one of a global area of interest and a local area of interest 

9 (original). The optical device according to claim 1 further comprising at least one 
frequency-selective filter Intercepting a path of a reflection of the controlled radiation 
pattem from the object for filtering a reflected r^dcjlation pattern from the object to 
estimate an approximate color of the object. 

10 (canceled). The optical device accordiriQ tq claim 1 wherein a first scan is 
directed to a background object and a potential foreground objedrt and wherein a 
second scan is directed at tiie potential foreground object to verity the presence or 
absence of the potential foreground object. 

1 1 (original). The optical device according to claim 1 wherein a first scan data is 
directed to a global region of interest and a second scan is directed to a local region 
of interest, the local region of Interest representing a discontinuity associated with an 
object, a discontinuity representing a material change in the an amplitude of a 
reflection of the controlled radiation pattem from the object or an absence of the 
reflection within a predefined vicinity of the object 
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12 (original). The optical device according to claim 11 wherein the discontinuity 
represents a break or interfyption in a crop edge of a field. 

13 (prtginal). The optical device according to claim 1 wherein a color camera rs used 
to identify regions of like color that may correspond to surfaces of the object at given 
distances. 

14 (original). The optical device according to claim 1 further comprising 

a lens for collecting a reflection of the controlled radiation pattern from the 

object; 

a detector for receiving the nsflecBon and providing an output $ignal to the 
processor; and 

a timer associated wfth the processor for determining an elapsed time 
between transmission of an iejentiflable pulse of electromagnetic radiation from the 
source and the reception of the reflection of the identifiable pulse at the serisor. the 
elapsed time indicative of a distance between the optical device and the object 

15 (original). The optipal device accor^ding to daim 14 wherein a filter is interposed 
between the lens and the sensor, the filter adapted to filtef or reject at least one 
frequency of reflected electromagnetic radiation associated wth the object. 

16 (canceled). An optical system for detemiining the range of an object, the optical 
system comprising: 

an optical source of electromagnetic radiation, 
a first transmitting lens for focusing gr collimating the eleotromagnetic 
radiation; 

a micro-mirror array for directing the focused electromagnetic radiation in a 
defined direction or pattern, 

a second transrtiitting lens for focusing the electi'omagnetic r9diation reflected 
from the rnicro-mirror array; 

a processor arranged to control the micro-mirfor array to direct the focused 
radiation in the defined direction or pattern toward an object, tiie focused radiation 
having a resolution selected between a lower resolution scan of greater beam size 
over a greater area or a higher resolution scan of narrower beam size Over a lesser 
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area of interest based on a previous lower resolution scan over the greater area; and 
a receiving lens for receiving electromagnetic radiation reflected from the 

object, 

a detector for detecting the receipt of the neflected electromagnetic radiation; 

a timer for detenmining an elapsed time bet\veen transmission of the 
electromagnetic radiation to th^ object and receipt of the electromagnetic radiation 
from the object; 

a converter for converting the elapsed time into a distance between the object 
and the optical system. 

17 (currently amended). A method for detennlning a distance of an object from a 
reference point, the method comprising: 

emitting electrorriagnetiq radiation: 

focusing the electromagnetic radiation upon a mlcrd-mimor anray; 

directing the focused eleetrprnggnetic radiation in a defined direction or 
defined radiation pattern toward an object, consistent with a lower resolution scan ©f 
g r ea t e r b e am sig e over a greater area or a higher resolution scan oftiarrpwerbeam 
size-over a lesser area of Interest based on a previous lower resolution scan over the 
greater area; and 

receiving eleptro magnetic radiation refleetecj from the object; 

detecting the receipt of the reflected electromagnetic radiation; 

detemiining an elapsed time between transmission of the electromagnetic 
radiation to tiie object and receipt of the electromagnetic radiation firom the object; 

Ull ILT 

converting the elapsed time into a distance between Hie object and the 
reference point 

dirBcting.the lower resolution scan to^ j)acl<Qround Ob/ect and a ootentiai 
foreground obiect: and 

directing the higher resolution. scan at the potential foreground object to vjgrify 
tiie oresence or absenc e of the pojential foredfound . object at a particular spatial 

18 (original). The method according tp claim 17 further comprising: 

filtering the emitted electromagnetic radiation received to control the intensity 
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range of the focused electromagnetic radiation upon the micro-mirrbr an^ay. 

19 (original). The method according to claim 17 further comprising: 

filtering the reflected electromagnetic radiation received to control the intensity 
range of incident electromagnetic radiation upon the detftptor. 

20 (original). The method accenting to claim 17 further comprising: 
fiftering the reflected electromagnetic radiation from an object in a frequency- 
selective manner to estimate an approximate cplor of the object 

21 (canceled). The method accqrclmg to craim 17 further comprising: 

directing the lower resotutidn scan to a background object and a potential 
foreground object; 

directing the higher resolution scan at th$ potential foreground object to verify 
the presence or absence of the potential foreground object at a particulpr spatial 
position. 

22 (canceled). The method according to daim 17 further comprising: 

directing the lower resolution scan to a global region of interest 
directing the higher resolution sc^n to a global region of Interest- 
directing the higher resolution scan to the local region of interest representing 
a discontinuity associated with an object a discontinuity representing a material 
change in an amplitude of a reflection of the cohtfolled rBdiation pattern from the 
object or an absence of the reflection withiri a predefined vicinity of the object. 

23 (canceled)- The method according to claim 22 wherein the discontinuity 
represents a break or interruption in a crop edge of a field. 

24 (original). The method according to claim 17 further comprising 

identifying regions of like color that may correspond to surfaces of the object at given 
distances. 

25 (canceled). The method according to claim 17 further comprising: 

scanning for the lower resolution scan and a second beam for the higher resolution 
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scan, the first beam providing first scan data to identify a local area of interest within 
a global area of interest, the second scan data associated with the local area of 
interest. 

26 (original). The method according to claim 17 further comprising: 

processing at least one of a red component, a green component, a blue component, . 

and a near infrared component to determine a color of the object 
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